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CHAPTER 1 
INTRODUCTION AND DESCRIPTION 

1.1 SCOPE OF ADDENDUM 

This addendum describes the DC08 Telegraph Line Subsystem Option (TLSO) equipment. Refer to the DC08 Data 
Communications Equipment Manual (DEC-8I-H80A-D) for basic system application and operation. 

1 .2 EQUIPMENT APPLICATION 

The DC08 TLSO is used with the DC08A Data Communication equipment as follows: 

a. To convert the computer output signals to telegraph levels 

b. To convert telegraph line levels to computer logic levels 

c. To provide the necessary power to drive telegraph lines 

d. To terminate the telegraph line 

e. To provide a means of monitoring and adjusting both transmit and receive line currents 
for up to 32 neutral or bipolar lines. 

1 .3 EQUIPMENT DESCRIPTIO N 

The TLSO is shown in a typical system configuration in Figure 1-1 . In the complete configuration, the TLSO 
comprises the DC08C (or DC08CS) Telegraph Line Adapter Panel with Type 793 Power Supply and Type 893 
Fuse Panel; the DC08EB Line Current Adjusting Option; and the DC08D Line Terminator Panel . 

The TLSO operates as part of the 680/1 System and provides up to 32 line interfaces between 32 telegraph lines 
and the DC08A Serial Line Multiplexer. There are 16 M750 Modules within the DC08A; each of which imple- 
ments two full -duplex lines to accommodate up to 32 telegraph line interfaces via the TLSO . Because of line 
battery power considerations, the system is divided into two configurations: 

a. One configuration provides the necessary power supply and line adjusting equipment 
when line power is not being supplied. 

b. The other configuration assumes the necessary power from the telegraph lines and 
provides only the primary equipment. 

The DC08C unit contains either a G856 or G860 Line Adapter Module. Each module contains transmitter and 
receiver circuits that consist of transistors and mercury-type relay switches. The choice of either a G856 or 
G860 Module depends entirely on the location where the DC08C is to be used. The G856 Module is usually used 
for installations in the United Kingdom and Australia. The primary difference between the two modules is that 
the G860 Module is capable of switching a higher voltage than the G856. The specifications for each module 
are listed in Table 1-1. 
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Table 1-1 
Module Specifications 





DC08C 


DCOBCS 


Specifications 


G856 


G860 


G861 


G862 


Logic Power Requirements 
Maximum Data Rates 
Telegraph Line Power Requirements 
Voltage Switching Capability 


-15V, 54 mA 
200 Baud 
5 mA to 100 mA 
90V, Max. 


+5V, 57 mA 
200 Baud 
5 mA to 100 mA 
90V to 135V 


+5V, 75 mA 
40,000 Baud 
5 mA to 100 mA 
200V, Max. 


+5V, 1^ mA 
40,000 Baud 
N/A 
200V, Max. 



A solid-state version of the DC08C has been added to the product line. This new version, designated DC08CS, 
contains one DC08CM Module Set, which comprises the G861 Transmitter and the G862 Receiver. The function, 
signals, and connections for the DC08CS are identical to the DC08C. The specifications for the G861 and G862 
are listed in Table 1-1. 

The DC08CS contains 16 Dual Line Adapter Modules, which can interface up to 32 telegraph lines. Each 
DC08CS can contoin 16 DC08CM Module Sets, each of which in turn, comprises one G861 and one G862 Dual 
Line Adapter that service two telegraph lines. Thus, the overall interface capability of the DC08CS is 32 tele- 
graph lines. 

The DC08EB Line Current Adjusting Option provides rheostats (on the send and receive lines) for adjusting line 
current. Meters are provided so that current on both receive and transmit lines can be measured simultaneously 
in both positive and negative current in bipolar or neutral operation. This option is used when the system is 
supplying line battery; however, there are applications in parts of the v/orld where the DC08EB is required with 
or without the power option. The user should consult the price list and other sales literature pertaining to his 
locality. 

The DC08D Line Terminator Panel provides demarcation points for interfacing the 680/1 System to telegraph 
lines. The DC08D interfaces to the DC08EB or the DC08C and can accommodate up to 32 telegraph lines. 

The 793 Power Supply is used for driving customer supplied telegraph lines (transmit only). Output is up to ±80 

, , ■ ..1 . .. r o c A TL- T OOO C..^^ D^.^o,1 <^^^y,\Aae l^iicTn/t -F^j- krttU 4- nnrl - trnrnmit riirrent 

Vdc wirn a currenr capaciry oT ii .w»M . mc ly^jc u/v^ i uot. ■ --.nv-i t-'iv^v.w.v-^ .v^-...a .v^. ^^... -- 

sources. These fuses are rated for 250 mA maximum current. 
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Figure 1-1 TLSO In a Typical Sysfem Configuration 



CHAPTER 2 
INSTALLATION 



2.1 DC08C/DC08CS TELEGRAPH LINE ADAPTER PANEL 

The DCOBC/DCOBCS is contained in one modified Type 1943 Mounting Panel that can accommodate a maximum 
of 16 telegraph I eve I -converter modules and one H716 Power Supply. The H716, which provides +5V and -15V, 
is mounted on the right side of the panel for the DC08C and on the back door for the DC08CS. 

Voltages as high as +135 Vdc, accompanied by current that could be fatal, are present on the pins; therefore, 
the panel is recessed in the cabinet, and a protective cover is provided as a safety precaution. 

2.1.1 Module Location 

Module Utilization Drawing D-MU-DC08-C-3 (refer to Chapter 6) defines the location of all DC08C/DC08CS 
Modules. The unit contains 16 double-width telegraph level -converter modules, which are located in panel 
slots A8 through A22 (two slots per module) and B8 through B22. 

2.1.2 Power Requirements 

The DC08CS power data is listed in Table 2-1 and the DC08C power data is listed in Table 2-2. 

Table 2-1 
DC08CS Power Data 



Supply 


Volts 


Amps 


Power 
Dissipation 


near 
Dissipation 


793/793A 
H716 


±45V to ±80V 
neutral or polar 

+5V 


2.5Ato 
4.4A 

60 mA 

Rev and Trans 

(per line) 


500W 
45W 


1767 Btu/min 
154 Btu/min 



Table 2-2 
DC08C Power Data 



Supply 


Volh 


Amps 


Power 
Dissipation 


Heat 
Dissipation 


793/793A 
H716 


±45V to ±80V 
neutral or polar 

+5Vand-15V 


2.5Ato 
4.4A 

57 mA 
(per line) 


500W 
45W 


1767 Btu/min 
154 Btu/min 
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2.1.3 Environmenta! Conditions 

The following environmenfa! specifications apply to the DC08C/DC08CS: 

Operating Temperature: 0°C to 55°C 
Noise Margin (do): 1 Vdc 

2.1 .4 Interface Cabling 

The interface cables and connector locations are shown in Figure 2-1 . 

2 .2 DC08D TELEGRAPH LINE TERMINATOR PANEL 

The DC08D is designed to be mounted on the left side of the communications equipment cabinet. When the 
cabinet is not the last cabinet in the system, the DC08D must be mounted on the rear of the cabinet to provide 
access to the terminal blocks. 

The DC08D consists of a single-height panel with 8 terminal blocks; each terminal block has 16 terminals. The 
panel accommodates up to 32 half-or full-duplex telegraph lines. The terminals are numbered 1 through 16 on 
each of the eight terminal blocks and the terminal blocks are identified as TBI through TB8. 

All interface cables and connector locations are shown in Figure 2-1. 

2.3 DC08EB TELEGRAPH LINE CURRENT ADJUSTMENT AND MONITOR PANEL 

All components of the DC08EB are mounted on an l/8-in. x 19-in. x 20-15/16-in. panel. The maximum input/ 
output current is 100 mA . No power is required because the device is passive. 

2.4 INSTALLATION PROCEDURE (DC08C, DC08EB, and DC08D) 

Installation of the TLSO includes equipment emplacement, cabling, testing, and line balancing. Because of the 
variations in the configuration, there are four primary considerations prior to performing the installation procedure: 

a. Procedures using the tester and procedures without the tester 

c. Procedures for bipolar operation and procedures for neutral operation 

d. Procedures for the DC08C and procedures for the DC08CS, 

An installation flowchart (see Figure 2-2) is provided to clarify these considerations and to ensure trouble-free 
installation. Use Figure 2-3 to determine the installation sequence. Each block is keyed to a procedural step. 
Each diamond shaped block provides direction involving the four main considerations noted above, the rectangu- 
lar block identifies the procedure to follow. 
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Figure 2-1 Interface Cabling Diagram 
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Figure 2-2 Installation Procedure Flow Diagram 



Step Procedure 

1 Install DC08C and DC08D. (Refer to Paragraphs 2.1 through 2.3.) 

2 Is tester being used? If the tester is provided, perform procedures in 
Steps 3, 4, and 5 or 6 (depending on whether the system is bipolar or 
neutral). If the tester is not provided, perform procedures in Step 7. 

3 Connect tester to DC08C. (See Figure 2-3 and instructions provided with 
tester.) 

CAUTIO N 
Do not moke connections when power is on. 

4 Bipolar or neutral ? If the system is bipolar operation, perform Step 5. 
If the system is neutral operation, perform Step 6. 

5 Set relay bias potentiometer to Vdc. Using the oscilloscope, monitor 
the split lug (test point) located at the rear of the G856 or G860 Module 
under test. The lower lug (test point) is used with the odd numbered line; 
the upper lug (test point) is used with the even numbered line. Adjust 
the bias by turning the adjusting screw of the potentiometer located 
next to the test point. Adjust for Vdc at test point. 

6 Set relay bias potentiometer for an indication of -8.5 Vdc on the oscillo- 
scope (neutral operation only). If the tester is used, adjust the potenti- 
ometer identified in Step 5 until -8.5 Vdc is read. 

7 Install limiting resistor in DC08D between Terminals 1 and 3 of lines 
under test (see Chapter 6 for block schematic). 

CAUTION 

The power must be turned off before starting this 
step. 

If a tester is not going to be used to check the DC08C transmit- 
receive circuits, the G856/G860 output must be jumpered to the 
input with a current limiting resistor. The value of the resistor 
should limit the current to less than 100 mA; because of the different 
values of current sources, the following formula is used to calculate 
the value of the resistor. 

transmit voltage (battery) 



R = .050 A 

Power = (.050A) (transmit voltage) 



8 Is 793 Power Supply being used? If it is not provided, perform Steps 
10 and 11 or 10 and 12. If it is provided, perform Step 9 below. 

9 Ground Terminal 4 of lines under test. On DC08D, connect wire from 
Terminal 4 to a convenient location on chassis frame. 

10 Connect 15 Vdc source (no 793 Power Supply provided). Connect a 
-15 Vdc source to Terminal 2 of lines under test in DC08D (see block 
schematic in Chapter 6). 

11 Is tester used? If the tester Is used, perform Step 13. If the tester 
is not used, perform Step 12. 
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Power Supplied by the Line 
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Step Procedure 

12 DC08C or DC08CS. No additional adjusting for the DC08C is required now; 
however, if the DC08CS is used, the bias voltage must be adjusted. The pro- 
cedures involve a modified version of Step 13 (refer to Paragraph 2.5) . 

13 Adjust relay bias voltage. The computer must be programmed to transmit Is and 
Os. At wire-wrap pins given below, using an oscilloscope, check and adjust 
relay bias voltage such that the pulse width of the receive voltage is essentially 
the same as the transmit voltage. 

a. Monitor pins D or J of G856 or G860 for Is and Os from DC08A. Toggle in 
the program given below and observe square waves representing Is and Os at 
monitored pins. 

The following program may be toggled into the computer to transmit a pattern 
of Is and Os on a line selected by the switch register. The program must be 
restarted to test a different line. The program is written to use Clock 1 of the 
DC08A. 



BEG 


200/ 


7604 


OSR 






201/ 


6414 


TTLL 




START 


202/ 


7200 


CLA 






203/ 


1234 


TAD Kl 






204/ 


3233 


DCA LN 






205/ 


1235 


TAD K2 






206/ 


3232 


DCA LRN 




CLKONl 


207/ 


6424 


Tl ON 






210/ 


6421 


Tl SKP 






211/ 


5210 


JMP .-1 






212/ 


4216 


JMS STORE 




DONE! 


213/ 


2233 


ISZ LN 






214/ 


5207 


JMP CLKON 






215/ 


5202 


JMP START 




STORE 


216/ 





STORE 




CLKOFF 


217/ 


6422 


Tl OFF 






220/ 


2230 


ISZ KON 






221/ 


5607 


JMP I CLKON 






222/ 


1232 


TAD LRN 






223/ 


6404 


TTO 






224/ 


3232 


DCA LRN 






225/ 


1231 


TAD KON2 






226/ 


3230 


DCA KON 






227/ 


2637 


JMP I DONEl 






230/ 


///2, 


KON 


/Storage 




231/ 


///2 


KON2 


/ 




232/ 


3252 


LRN 


/Storage 




233/ 


7765 


LN 


/Storage 




234/ 


7765 


Kl 


/ 




235/ 


3252 


K2 


/Transmit Pattern 




236/ 


207 


CLKON 


/Return Address 




237/ 


213 


DONEl 


/Return Address 



b. Add second scope probe to pins H or M of G856 or G860, and compare 
square waves of the two channels. The signals should be the same except for 
the time displacement of the relays being energized (in the G856 or G860). 
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Step Procedure 

To find the correct bias setting, compere the transmitter input with the 
receiver output, and adjust the bias potentiometer identified in Step 5 
such that the signals are the same except for any time displacement. 

NOTE 

If the voltage source on the transmit relay is positive, 
the bias will be a negative voltage. If the voltage 
source is negative on the transmit relay, the bias will 
be a positive voltage (on split lug test point). 

14 Is last line adjusted? If the last line has not been adjusted, repeat 
Steps 2 through 13 until the last line has been adjusted. 

15 After all lines have been statically adjusted, run the DC08 off-line test 
MAINDEC-8I-D8AB. Refer to MAINDEC-8I-D8AB operating procedures. 

NOTE 

Ensure the diagnostic revision is B, or later, so that the 
delay of the relays may be taken into account for data 
comparison. 

T* fj^ tit ii-fic ^\f^r*tMW ■4- rvii/^\/ 1^^ v^^r*iaccr%r\f ■^^^ *Tr>^ f-i i r>^ i le T r-tr* fruo c/^^^r^lQ 
J.I ivjii'k.fi'^.r^ \^\^\^\jt f II II 1^4 y kyt-r I i«.»\.i>^^<jw«-i iV %\^ iiiiv^ %\j % iw v^^ i i i^ ■ i i^ •^•s^\jp^->^ 

loop of the program. Monitor the same test points identified in Step 13. 
Compare both channels and adjust pulse width of receive channel until 
the two signals appear alike. 

16 Remove tester or limiting resistors and voltage source. Connect DC08D 
to telegraph lines. 

CAUTION 

Turn power off prior to performing this step. 

There are four terminals provided for each line in DC08D. The following 
identifies each terminal so that lines may be connected accordingly: 

a. Terminal 1 carries the switched signal transmitted from the DC08 
System . 

b. Terminal 2 will be ground if the customer supplies battery through 
the 893 Fuse Panel. Customer- or common-carrier-supplied battery 
may also be connected to Terminal 2 if battery is not supplied through 
the 893 Fuse Panel. 

c. The receive signals are connected to terminals 3 and 4; the positive 
signal is connected to Terminal 3. If only one wire is brought in, con- 
nect it to thfi ooorooriote terminol,- ond connect the other term! no! to 
the common return. 

The customer or common-carrier may supply three or four wires per tele- 
graph line to the DC08D. The following lines may be supplied: 

a. In a three-wire configuration: 

(1) A dc keyed signal line (transmit) 

(2) A neutral line 

(3) A receive line with the receive return line common to the 
transmit neurrai line. 
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Step Procedure 

b. In a four-wire configuration: 

(1) A dc keyed signal wire (transmit) 

(2) A common -carrier battery input or a neutral connection 

(3) A receive line 

(4) The return for the receive line. 

NOTE 

In the DC08 TLSO, the line current is always provided 
by the sender. 

17 Is test battery voltage same as line battery voltage? If the answer is yes, 
check line signals in Step 18. If the answer is no, readjust bias voltage 
as outlined in Step 18. 

18 If the tester was used or a different source voltage has been connected, 
a complete readjustment of the bias voltage may be required after con- 
nection of the telegraph lines. If it is possible to loop data from the 
DC08C to the remote terminal and back (using MAINDEC-8I-D8AB or 
the program in Step 13), check each line for the receiver output signal. 
Readjust the bias network for the best operating conditions, taking into 
account any line distortion. If it is not possible to loop the telegraph 
line, the remote terminal must be made to transmit to the receiver so that 
the receiver bias may be adjusted for actual running conditions. Compare 
the signals coming into the receive relay with the signal at pin H or M 
(line dependent) of the G856 or G860, and adjust the bias until the signal 
at H or M has the same duty cycle as the input except for any time delay 
of relay pull-in. 

19 Is DC08EB included? If it is, proceed to Step 20. If it is not, proceed 
to Step 22. 

20 Connect DC08EB to DC08C and DC08D, as shown in Figure 2-1 . 

CAUTION 

Turn off power prior to disconnecting and connecting 
cables. 

21 Adjust line current. Set up the DC08EB as follows: 

a. Set all potentiometers to their maximum resistance (counterclockwise) 
for minimum current (including lines not in use). 

b. Select each line that is to be used in the system; and adjust the 
corresponding transmit potentiometer (see Figure 3-1) for that line by 
monitoring the transmit meter (see Figure 3-1) to the current specified 
by the customer. 

c. With the remote terminal transmitting to the system, adjust the re- 
ceive potentiometer (see Figure 3-1) for each line by monitoring the 
meter to the current specified by the customer. 

22 The system is ready for operation. If any problems occur when system 
operation begins, recheck previous steps; then consult Chapter 5. 



2-9 



2.5 INSTALLATION PROCEDURE FOR DC08CS 

The G861 Transmit Module and the G862 Receive Module each contain jumper wires that determine the polarity 
of the output or input signal from the telegraph line (see Figure 4-2). 

When the G861 Transmit Module is shipped from the factory, the jumper wires are such that a MARK from the 
computer results in a positive current output on the telegraph line. Table 2-3 lists the output signals on pin AR2 
or BR2 for the jumper wire configurations in both neutral and bipolar operation. In some instances, it may be 
necessary to change the jumper wires, if the system is connected to lines that do not follow the standard arrange- 
ment. Consult Table 2-3 for the correct G861 Module jumper configuration for a particular installation. In the 
standard configuration (as shipped from the factory), the jumper wires on the G861 Module are physically parallel; 
if it is necessary to change the polarity of a MARK signal, the jumper wires form an X. The parallel and X con- 
figurations of the jumper wires are noted in Table 2-3. 



Table 2-3 
G86I Option Jumpers 







r^..4.«.,». 






Jumpers Parallel 


Jumpers Crossed 


Jumpers Parallel 


Jumpers Crossed 




D2to R10,R12 


D2 to R6,R8 


D] to R9,Rn 


Dl to R5,R7 


Input 


Q2 to R6,R8 


Q2to R10,R12 


Ql to R5,R7 


Ql to R9,Rn 


Neutral Operation 










Pin AL2 


OV (MARK) 


AR2 = +Current 


AR2 = Current 






+3V (SPACE 


AR2 = Current 


AR2 = +Current 






Pin BL2 










OV (MARK) 






BR2 = +Current 


BR2 = Current 


+3V (SPACE) 






BR2 = Current 


BR2 = +Current 


Bipolar Operation 










PinAL2 


OV (MARK) 


AR2 = +Current 


AR2 = -Current 






+3V (SPACE) 


AR2 = -Current 


AR2 = +Cun-ent 






Pin BL2 










OV (MARK) 






BR2 = +Current 


BR2 = -Current 


+3V (SPACE) 






BR2 = -Current 


BR2 = +Current 



When the G862 Receive Module is shipped from the factory, the jumper wire is such that a MARK on the tele- 
graph line in either neutral or bipolar operation results in a OV MARK signal to the computer. The output signals 
to the computer on pin S or F for jumper wire configurations in neutral and bipolar operation are listed in 



Table 2-4. In some instances it may be necessary to change the jumper wires, if the system is connected to lines 
that do not follow the standard arrangement. Consult Table 2-4 for the correct jumper configuration for the 
G862 Module for a particular installation. To change polarity for the G862 Module, simply change the jumper 
wire from its standard location (as shipped) to the hole located next to the hole used. In the standard configu- 
ration, the jumper wire connects the upper set of holes when the module handle is to the left and the components 
of the module are facing up. 

Table 2-4 
G862 Option Jumpers 



Line Input 


Output to Computer 


Jumper 
E4-8 to S 


Jumper 
E4-6 to S 


Jumper 
El-8toF 


Jumper 
El-6toF 


Neutral Operation 


S = OV 
S = +3V 


S = +3V 
S=OV 


F = OV 
F=+3V 


F = +3V 
F = OV 


Pins N,M 

+ Current 
Current 

Pins D,E 

+ Current 
Current 


Bipolar Operation 


S = OV 
S = +3V 


S = +3V 
S = OV 


F = OV 
F=+3V 


F = +3V 
F = OV 


Pins N,M 

+ Current 

- Current 

Pins D,E 

+ Current 

- Current 



Step 
1 
2 
3 



Procedure 
In Paragraph 2.4, perform Steps 1 through 3. 
Omit Steps 4, 5, and 6. 
In place of these steps, perform the following procedure: 

a. Adjust all potentiometers on the G862 for mid-range. 

b. In Paragraph 2.4, perform Steps 8 through 11. 

In Paragraph 2.4, perform Step 12; toggle in program and proceed 
to compare signals (Step 13). Compare the signals at the input G862 
Receive Modules pins L or S with the output of the receiver pins F or 
J (located on the wire-wrap side of the logic plate). 

Adjust potentiometer for best waveform. The waveform of the output 
from the DC08A should be the same as the input to the receiver, 
except for voltage magnitude. 

In Paragraph 2.4, perform Steps 14 through 22. 
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CHAPTER 3 
OPERATION 

Operation of the DC08C/DC08CS and DC08D are under program control; therefore, no operating controls are 
provided and no operating procedures are required. The DC08EB contains 2 meters, 4 rotary switches, and 64 
potentiometers, which are described in this chapter. 

3.1 CONTROLS AND INDICATORS 

Figure 3-1 illustrates the DC08EB front panel . Table 3-1 , which is keyed to Figure 3-1 , describes the panel 
controls and indicators. 

3.2 OPERATING PROCEDURES 

Currents on both receive and transmit lines can be measured simultaneously. The computer operator simply turns 
the applicable rotary switch to the desired line; monitors the current on the meter; and adjusts the current to the 
desired level using the potentiometer. 
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Rgure 3-1 DC08EB Controls and Indicators 
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Tabie 3-1 
DC08EB Controls and Indicators 



Figure 


3-1 Ref. No. 


Control or Indicator (Qty) 


Function 




1 


RECEIVE meter 


Measures current on receive line 
between -100 m A and +100 mA. 




2 


Receive rotary selector 
switch (2) 


A2-pole, 17-position rotary 
switch. Selection of a number 
switches the meter across the 
fixed resistor for that line to 
measure the current of the line. 




3 


Receive potentiometers 
through 31 (32) 


Adjust current of designated 
receive line. 




4 


Transmit potentiometers 
through 31 (32) 


Adjust current of designated 
transmit line. 




5 


Transmit rotary selector 
switch 


Same as receive rotary selector 
switch. 




6 


TRANSMIT meter 


Measures current of transmit line 
between -100 mA and +100 mA. 
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CHAPTER 4 
THEORY 



4.1 GENERAL 

This chapter treats each of the three assemblies as a subsystem for two basic reasons: 

a. The simplicity of the individual assembly (the DC08D has no electronics whatsoever and 
the DC08EB has only four components for any given transmission line) 

b. The DC08D is never used without the DCOBC/DCOBCS, and the DC08EB, an option to this 
subsystem, is never used without the DC08C/DC08CS and DC08D Assemblies. 

4.2 O PERATIO N O F DC08C 

4.2.1 Transmitter 

Figure 4-1 is a detailed schematic diagram of one typical transmit and receive line. In its quiescent state, 
transistor Ql is biased in the off condition. Under these circumstances, the collector of Ql is high (with respect 
to the base), and current flows through the diode and resistor R5 to turn transistor Q2 on, energizing the coil 
such that the contacts close the circuit from the negative power supply to the telegraph transmit leads on the 
terminator panel . 

With the arrival of a pulse from the computer, via the DC08A, the negative-going leading edge of the pulse 
turns transistor Ql on and applies current through the coil in the opposite direction. Under these conditions, 
transistor Q2 is turned off by the changing voltage on the output of Ql , and the contacts associated with the 
relay coil are changed such that the circuit is completed between the positive power supply and the telegraph 
transmit lines on the terminator panel. Both sets of contacts associated with the relay coil have RC filter net- 
works for reduction of contact arcing. The resultant output bit stream to the telegraph transmit leads is a faithful 
reproduction of the input signal duration with the polarity reversed and the voltage levels converted for compati- 
bility to telegraph requirements. 

When the DC08EB is not used in the subsystem, the output current is supplied directly to the DC08D Terminator 
Panel and output on the telegraph lines. With the DC08EB in the subsystem, the output current is applied 
through a 100-ohm resistor and a 5000-ohm potentiometer. A meter parallel with the 100-ohm resistor measures 
the current that is sent from the power supply to the telegraph lines. The potentiometer allows this current to be 
varied to achieve precise line matching. 
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Figure 4-1 TLSO Transmit/Receive Line Schematic Diagram 
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Figure 4-2 TLSO Transmrf/Receive Line Simplified 
Schematic Diagram Using the DC08CM Module 



4.2.2 Receiver 

Operation of the receive lines is somewhat less complicated. During the quiescent SPACE state, the voltage 
potential across potentiometer R17 passes current through the coil of relay K3 such that the contact arm is held 
against the open contact, providing a +3V SPACE signal to the computer, via the DC08A. When a telegraph 
MARK signal is received at the DC08D Terminator Panel, it causes a current to pass through the coil of relay K3 
in the opposite direction (one end of the coil is grounded by the telephone company outside of the DCO8D Termi- 
nator Panel). Under these current conditions, the contact arm is switched to ground, and this OV /V\ARK signal 
is supplied to the computer for the duration of the input telegraph MARK signal. Operation of the DC08EB option 
is identical to that explained in the preceding paragraph. 

4.3 OPERATION OF DC08CS 

A functional block diagram of one transmit line and one receive line is shown in Figure 4-2. Figure 4-2 illus- 
trates the content of the G861 Transmitter Module and the G862 Receiver Module and the manner in which line 
level conversion is accomplished. 

4.3.1 Transmitter 

The G861 Transmitter Module contains an inverter, two 15-MHz oscillators, one-to-one pulse transformers, and 
transistor driver circuits. The input signal, illustrated in Figure 4^3(a) is received from the DC08A Serial Line 
Multiplexer unit. The input signal from the C)C08A is divided into two paths. One path goes through an inverter 
circuit, while the other path goes around the inverter circuit. Each path connects the incoming TTL signal (one 
inverted) to a high frequency oscillator, where pulse modulation takes place. There is an option, whereby the 
input leads to the oscillators can be Interchanged, to accommodate any data polarity incompatibilities of the 
receiving device. The modulated signals are then coupled through a one-to-one transformer, and in the second 
winding the signal is demodulated. One of the modulated signals is illustrated in Figure 4-3(b). The other 
signal is identical, except that it is inverted. Each signal is placed on a corresponding negative or positive 
driver, thereby switching the signals on and off. The output signal illustrated in Figure 4-3(c), swings from a 
negative voltage to a positive voltage, consistent with the requirements of the telegraph line device. 

The 15-MHz oscillator is required to couple energy through the low Q transformers, which provide the necessary 
isolation between the high-voltage output and the low-voltage input. 
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Figure 4-3 Representative Waveforms 

4.3.2 Receiver 

The G862 Receiver Module contains a transistor switch, one-to-one pulse transformers, a 10-MHz oscillator, 
and a filter network. It receives an input signal from telegraph lines and transforms this signal to MARK and 
SPACE levels consistent with the requirements of the DC08A. 

Functionally, the operation of the receiver is very similar to the transmitter, except that the output signal 
shown in Figure 4-3 is now the input signal, and so on. The transistor switch receives the telegraph line 
signals and transforms them into the necessary logic levels required by DC08A, The 10-MHz oscillator provides 
the necessary modulation, and the signal is coupled to a filter where the signals become demodulated and passed 
on to the DC08A unit. There is an option on the receiver to select the output polarity to accommodate devices 
of different polarity. The transformer is used for isolation between the input and the output. A current threshold 
adjustment is also provided to allow the current to operate at 5-mA to 75-mA threshold levels. This adjustment 
is necessary so that the module can operate under a variety of line conditions. 
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CHAPTER 5 
MAINTENANCE 

5.1 GENERAL 

Maintenance procedures for the TLSO require the use of a DC08C tester with six signal cables ^W023) and a 
diagnostic program MAINDEC-8I-D8AB. In addition, for European-Australian systems where the power supplies 
are provided by DEC, a 793/793A Power Supply and a 893 Fuse Panel are required. 

5.2 DC08CS TEST DESCRIPTIO N 

All lines are connected between the DC08C/DC08CS and the tester as indicated in the illustration of a typical 
test connection for one line (see Rgure 5-1). Connections to both the DC08C and DC08CS are identical . The 
tester has a 2.2K-series current-limiting resistor for each line, which limits the receive circuit current to a 
value normally used in operation. 

CAUTIO N 

Under no circumstances should the input and output be 
connected without a current-limiting resistor in series 
with the line. 

5.3 DC08C/DC08CS TEST PROCEDURES 

All tests must be made on the DC08A as outlined in MAINDEC-8I-D8AB before performing any test? on either 
the DC08C or the DC08CS. For bipolar systems using the 793/793A Power Supply and the 893 Fuse Panel, 
connect the DC08C tester to the DC08C/DC08CS as shown in Figure 2-3(a), and perform the tests as described 
in MAINDEC-8I-D8AB. For neutral systems using power supplied by telephone company facilities, connect the 
equipment as shown in Figure 2-3(b), using the tester's built-in 62V power supply, and perform the tests as out- 
lined in MAINDEC-8I-D8AB. 

When the tests in MAINDEC-8I-D8AB have identified the faulty line, readjust the bias voltage according to 
Step 17 in Chapter 2. If adjustment is not possible, remove and replace the module, and rerun these tests out- 
lined in MAINDEC-8I-D8AB. 

CAUTION 

Turn power off prior to removing and replacing 
modules. 
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Figure 5-1 Test Connections 

5.4 DC08D TEST DESCRIPTIO N 

When the DC08C has been fully checked, connect the DC08D to the DC08C or DC08CS as shown in Figure 2-1 
Connect the telegraph lines to the terminal blocks as shown on Drawing D-IC-DC08-D-1 (refer fo Chapter 6), 
and perform all tests as specified in MAINDEC-8I-D8BA. 

NOTE 

To test one or more lines after all telegraph lines are 
connected to the DC08D terminal blocks (i.e., input 
jumpered to output), it is necessary to place a series 
resistor between the transmitter relay output and the 
receive relay coil to prevent damage to the receive 
circuit. 

CAUTION 

The input current to the receiver circuit must not 
exceed 100 mA. 
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5.5 DC08EB TEST DESCRIPTION 

The DC08EB is tested in the system using the MAINDEC-8I-D8AB diagnostic program. The input is connected 
to the DC08D output using the DC08EB as the current limiting device. 
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CHAPTER 6 
DIAGRAMS 



This chapter contains all pertinent diagrams for the DC08C, DC08CS, DC08D, and DC08EB. Drawings for the 
DL8/I and the DC08A are included in Chapter 6 of the DC08 Data Communications Equipment Manual 
(DEC-8I-H80A-D). The following drawings are contained in this chapter. 
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